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ANIMAL HEALTH CARE, WELL-BEING 
AND NUTRITION 

RELATED APPLICATIONS 

This application is a continuation-in-part of US. appli 
cation Ser. No. 09/432,851 ?led on Nov. 2, 1999, noW issued 
US. Pat. No. 6,287,254, Which is a continuation-in-part of 
US. application Ser. No. 09/419,192 ?led on Oct. 15, 1999. 

TECHNICAL FIELD 

This invention is concerned With animal health diagnosis. 
More particularly the invention is directed to the testing, 
diagnosis and prediction of diseases and disorders of animal 
companions, for instance dogs and cats. 

Further this invention relates to a method, system and 
apparatus for the management of comprehensive and cumu 
lative genetic and health assessment databases in relation to 
animals WorldWide. In particular, the invention relates to a 
bioinformatics system and its implementation in relation to 
animal biological data. 
More speci?cally the invention is directed to animal 

health care, Well-being and nutrition, and methods and 
systems for enhanced determination of these factors. 

BACKGROUND OF THE INVENTION 

Breeders, oWners, and caregivers of animals Which can be 
companions, such as dogs, cats, horses, farm, food, or ZOO 
animals, and Wildlife, have a need to understand their 
physical and biological attributes, genetic makeup, heritable 
disease, and disorder background, and longevity. 

Substantial investments in time, effort and ?nancial 
resources are made by the breeders, oWners, and caregivers 
of these animals, particularly purebred animals, to charac 
teriZe their health state and predict their morbidity, mortality 
and longevity. Resources are separately directed to obtaining 
information about their genetic background. There is also a 
need to conduct periodic comprehensive health assessments 
of animals. 

The probability that an individual animal Will develop a 
speci?c health-related condition in its lifetime is a product of 
complex interactions betWeen its genetic makeup, environ 
mental in?uences including diet, and agents of disease (e.g., 
chemical, physical, or biological) that it encounters. Perhaps 
the best indicator of overall health of an individual animal or 
breed is longevity. 

The physical attributes, and other descriptive and health 
assessment information is generally termed in this applica 
tion as the phenotypic information. Genetic disorder infor 
mation is termed in this application as the genotypic infor 
mation. Generally, these are tWo distinct and differing sets of 
information. 

Phenotype Data 

The physical descriptive and health assessment pro?les 
include characteristics such as the physiological, 
pathological, endocrinological, hematological, 
epidemiological, behavioral, and immunological data from 
parameters such as phenotype, breed, lifespan, health 
history, and presence of infectious diseases and metabolic 
disorders. All of this is part of the phenotypic information. 
A health assessment pro?le of an animal typically relates to 
a particular subject of the group, as opposed to the group of 
animals as a Whole. Generally, the phenotype is the genetic 
nature of an organism that is revealed by visible character 
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2 
istics or measurable performance, in contradistinction to the 
genotype, Which may not be evident Without a breeding test 
or genetic map. 

Laboratories having a central database processing 
resource (CDPR) as Well as in-of?ce laboratory equipment 
at veterinary hospitals or clinics are used for analyZing blood 
and other biological samples of a subject animal. This is a 
system for obtaining the phenotypic information. Commu 
nication systems are knoWn for connecting these laborato 
ries With veterinary clinics through a telephone and/or fax 
connection on an automated basis. These systems permit the 
veterinarian, animal hospital, or other authoriZed person 
(collectively or individually termed the “remote user”) to 
receive the health assessment pro?le and basic descriptive 
identifying data, namely phenotypic information, of a sub 
ject animal from the CDPR. Until recently, it Was not 
possible for the remote user to access the CDPR directly to 
obtain this phenotypic information of a subject animal. 

It is knoWn for the breeder and/or oWner of animals, such 
as purebred companions in the nature of dogs, cats, and 
horses, or animals of mixed breeding, to obtain health 
assessments of their animals. The oWners obtain these data 
by submitting blood or other body ?uid and tissue samples 
of their animals, usually through a veterinarian or veterinary 
clinic, to a laboratory for analysis of the biological, 
physiological, or pathological condition, namely the physi 
cal health of the animal. These data are then reported to the 
oWner through the veterinarian or veterinary clinic. The data 
also can be stored on the CDPR of the laboratory. 
Additionally, for each subject animal, the phenotypic data 
can be stored on a computer storage system at the veterinary 
clinic or in a computer storage system of the oWner and/or 
breeder. The retrieval of the data can be electronically, by 
voice, hard copy, or fax as required. 

Seeking, obtaining and storing this phenotypic informa 
tion is driven by the needs of the animal breeder, oWner or 
the agent of the oWner and the animal’s healthcare provider. 
This information is of a nature that it is the primary 
information sought to resolve the clinical, diagnostic, 
management, and therapeutic needs of an animal subject 
When the animal is in need of periodic Wellness examination, 
is ill, or is to be restored to a Well condition. These data are 
the essential information resorted to by the clinician in the 
care of animals. 

Genotype Data 

The genotypic information relates to genetic mapping, 
genetic background, and genetic screening databases. This 
includes data obtained from the pedigree, family history, 
heritable physical characteristics, genetic screening tests, 
DNA testing, genomic mapping, and related laboratory 
assessment of the gene product for knoWn or suspected 
congenital and heritable traits. In this application, the term 
“gene product” means the speci?c phenotypic characteristic 
(s) resulting from the expression of the genotype, and may 
include certain speci?c laboratory test data. 

This second aspect of data associated With the animals is 
the genetic or genotype data or information. These data are 
typically used to estimate the presence and prevalence of 
disease or disorder among different breeds or kinds of 
animals. These data are currently available on some select 
clinical research databases, in book form, hard copy, or in 
genetic disease registries. 
When retained in a genetic disease registry, the data 

typically list only those animals that are not affected With or 
carrying the heritable trait in question. The abnormal or 
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non-normal conditions (affected With or carriers of the 
heritable trait) are normally the subject of con?dential 
knowledge of a breeder and/or oWner, and not the subject of 
a generally accessible database. This is retained as con? 
dential by the oWners either for ?nancial reasons, risk 
reasons, legal liability reasons, or personal reasons. 

The genotypic information typically relates to individual 
animals, or a group or class of animals and is most often 
stored manually in a non-CDPR facility. It is not typically 
stored by veterinarians in a clinical setting, since the geno 
typic data is a specialist form of data used mainly for 
cataloging and research of diseases and disorders among 
animals. It is also not generally available for access to assist 
in the clinical analysis, diagnosis, and therapeutic manage 
ment of animals. 

This genotypic information, namely the physical charac 
teristics and genetic makeup (pedigree), heritable disorder 
history, and related health history of animals in the group is 
usually manually recorded by breeders, oWners, and 
researchers of companion and other valued animals. The 
genetic constitution of an organism includes genes Without 
visible effects as Well as those revealed by the phenotype. It 
may refer to all the genes or to a single pair of alleles. The 
genotypic information is transmitted manually to and from 
persons or local and national genotypic databases main 
tained for speci?c disorders, and designed to foster research 
into diseases and disorders, rather than being readily acces 
sible to users for clinical purposes in the manner of pheno 
typic data on a CDPR. 

Some of the genetic data are available on registries related 
to speci?c diseases or disorders, for instance, hip dysplasia, 
eye conditions, thyroid conditions, and blood conditions. 
Such disease-speci?c registries are usually set up either by 
identifying affected animal breeds, or are indexed by disease 
or disorder. The genetic information databases are generally 
closed (kept con?dential), but in some cases may be open to 
researchers or members of groups, associations, and clubs. 

Failings of the Existing Systems 

To promote better health among animals, Which can be 
animal companions, sport animals, farm animals, and the 
like, such as canine, feline, equine, bovine, porcine, caprine, 
ovine, and ZOO animals or Wildlife, it is important to secure 
accessible genotypic or genetic information databases. It is 
also important to be able to relate these genotypic databases 
to the health assessment pro?les or phenotypic databases of 
particular subject animals. 
Many purebred animals are valuable, and so it is impor 

tant to obtain their descriptive phenotypic information, and 
periodic health assessment data throughout their lives, and 
also to incorporate their genotypic information in order to 
promote and maintain effective high quality and healthy 
breeding stock, and maximiZe their lifespan. The phenotype 
data for an animal include the health assessment pro?le, 
breed, and the physical characteristics of the animal. The 
genotype data include the genetic map, pedigree, family 
history, genetic screening tests, and disorder and disease 
characteristics of a particular animal, animal family, line, or 
group of animals. 

There is a need to develop these data in a cumulative, 
comprehensive, and dynamic system of database manage 
ment to thereby enhance the health predictability, and lon 
gevity of animals. 

This type of comprehensive and cumulative database on 
individual or groups of animals needs to be preserved and 
shared locally, regionally, nationally, and globally. Amecha 
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4 
nism to do this is presently not knoWn due to the various 
constraints surrounding each of the tWo types of databases. 
The phenotype database storage, use, and access is 
fashioned, formed and structured for use by clinical labo 
ratories and veterinarians. The genotype information is 
fashioned and structured generally for clinical research and 
breeder/oWner uses as opposed to clinical medical uses. 

It is not knoWn to store and/or present phenotypic infor 
mation and genotypic information as a comprehensive and 
cumulative assessment of individual animal subjects, fami 
lies of subjects, breeds of subjects, or species of animals in 
a computeriZed format Which is available through computer 
netWorking to authoriZed remote users. 

Accordingly, there is a need to relate different databases 
from animals, animal groups or species, in a manner to 
permit enhancement of the animal kingdom for breeding and 
groWth in a healthy manner With a minimum of disease 
(reduced morbidity and mortality) and increased longevity. 
As the above demonstrates, there is a need for a neW 

database management bioinformatics scheme and relational 
database, together With computeriZed netWorks that manage, 
analyZe, and/or integrate comprehensive and cumulative 
animal health assessment data and genetic identi?er, 
genomic mapping, and genetic assessment data. A compre 
hensive approach to animal health and genetic selection or 
management of animals, and their clinical care is the subject 
of the present invention. 

Current laboratory and research systems and computer 
iZation have not achieved this, and nor have communication 
protocols been used effectively in this technological area to 
facilitate such a relationship or relational bioinformatics 
database system for management and dissemination of this 
comprehensive and cumulative information. 
More speci?cally, it is necessary in animal health diag 

nosis and care that appropriate predictive testing for diseases 
and disorders of animals be achieved in order to reduce 
morbidity and mortality, and improve the quality of life and 
lifespan. Currently this is not done in relation to the health 
assessmant data of an animal together With the genetic data 
related to that same animal. Current tests do not provide as 
much data as possible to attain correct diagnosis and disor 
der predictions With the net result of an improvement in the 
quality of life and increased longevity. Moreso, currently 
available testing is unnecessarily complex and expensive in 
relation to the ability to be an accurate predictor of diseases 
and disorders in animals, and hence their likely longevity. 

SUMMARY OF THE INVENTION 

The invention is directed to a method, apparatus and 
system of obtaining, analyZing and reporting laboratory test 
data in relation to the health assessmant data of an animal 
together With the genetic data related to that same animal. 

These data include a panel of tests related to at least one 
of endocrine function, immunologic function, gastrointesti 
nal function and nutritional analysis, inborn errors of 
metabolism, paternity, DNA ?ngerprinting, hemostasis and 
coagulation function, vaccinal antibody status, adverse and 
potential adverse vaccine reaction, infectious diseases, 
pathology, blood typing and bone marroW analysis, cell 
cytotoxicity, cytokine and allergy testing, and markers of 
neoplastic and paraneoplastic change. These data are rel 
evant to the likely morbidity, likely longevity, and/or the 
potential risk for disease or disorder for the animal. 

According to one aspect of the invention, health pro?ling 
of an animal is effected to determine characteristics related 
to the temperament of the animal Which impacts on its 
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longevity. Biological laboratory test data from a bodily ?uid 
or tissue of an animal are analyZed. Such test data relate to 
the level of neurotransmitter activity of the animal. The data 
relate to at least one of the value of serotonin, the gamma 
aminobutyric acid (GABA), the dopamine, the 
norepinephrine, the histamine, or the other neuropeptides of 
the animal. The value should fall Within predetermined 
levels as a predictive determinant of the animal’s tempera 
ment (passivity, assertiveness, or aggressivity). 

One other aspect of the invention relates health pro?ling 
of an animal to determine characteristics related to at least 
one of the immune stimulation reaction, evidence of neo 
plastic or paraneoplastic change, or the cellular in?amma 
tory response of the animal. Biological laboratory test data 
from a bodily ?uid or tissue of an animal are analyZed. The 
test data relates to at least one of cell cytotoxicity markers, 
cytokine and chemokine levels, immunoglobulin levels, 
type and amount of lymphocyte subsets and lymphocyte 
markers, and markers of neoplastic or paraneoplastic change 
of the animal. The value should fall Within predetermined 
levels as a determinant of the immune stimulation reaction, 
neoplastic or paraneoplastic change, or the cellular in?am 
matory response. 

According to another aspect of the invention, health 
pro?ling of an animal determines characteristics related to 
inherited organ dysfunction or dysplasia of the animal, at 
least one of Which is neuronal, neuromuscular or renal. 
Biological laboratory test data from a bodily ?uid or tissue 
of an animal are analyZed. The test data relate to an amino 
acid, carbohydrate, lipid or other metabolic component, 
body ?uid or tissue marker of the animal. The data includes 
obtaining data related to at least one of the value of the 
methyl malonic acid, the fucose-containing cell metabolites, 
uric acid, normoglycemic glycosuria, amino acid uria, man 
nosidase containing cell metabolites, amyloid deposition in 
tissues, neuronal ceroid lipofuscin deposition, and deposi 
tion of gangliosides and other lysomal storage substrates of 
the animal. The value should fall Within predetermined 
levels as a determinant of the inherited organ dysfunction or 
dysplasia. 

According to a further aspect of the invention, health 
pro?ling of an animal determines characteristics related to 
autoimmune thyroiditis of the animal. Biological laboratory 
test data from a bodily ?uid or tissue of an animal are 
analyZed. The test data relate to a physiologic or genetic 
marker for automimmune thyroiditis of the animal. The data 
relates to at least one of the results of a comprehensive 
thyroid autoantibody test pro?le, DNA ?ngerprint (the gene 
map), and markers for immunoglobulin receptors on B-cells, 
T-cell receptors, and protein products of the major histo 
compatibility complex (MHC) genes (Class I and II allellic 
HLA, DLA or equivalent antigenic speci?cities) of the 
animal. Example assays to screen for MHC genes include 
restriction fragment length polymorphism (RFLP), poly 
merase chain reaction (PCR) RFLP, PCR sequence-speci?c 
oligonucleotides (S50) and PCR sequence-speci?c primers 
(SSP). The values should fall Within predetermined levels as 
a determinant of autoimmune thyroiditis. 

According to a further aspect of the invention, health 
pro?ling of an animal determines characteristics related to 
presence of or susceptibilty to mammary cancer of the 
animal. Biological laboratory test data from a bodily ?uid or 
tissue of an animal are analyZed. The test data relate to 
estrogen (estradiol-17[3), estrogen receptors, interleukin (IL) 
6, progesterone, and progesterone receptors. The value 
should fall Within predetermined levels as a determinant of 
presence or susceptibilty to mammary cancer. 
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6 
According to a further aspect of the invention, health 

pro?ling of an animal determines characteristics related to 
the tissue environment of the eye and brain (ocular and 
blood-brain barrier) Which are sites protected from the 
normal immunologic surveillance mechanisms. Biological 
laboratory test data from a bodily ?uid or tissue of an animal 
are analyZed. The test data relate to the soluble and cellular 
immune in?ammatory response mediators (cytokine and 
chemokine levels, immunoglobulin levels, and lymphycyte 
susbset markers). The value should fall Within predeter 
mined levels as a determinant of integrity of protected 
immune surveillance mechanisms. 

According to a further aspect of the invention, health 
pro?ling of an animal determines characteristics related to 
the tendency to bleed excessively are determined. Biological 
laboratory test data from a bodily ?uid or tissue of an animal 
are analyZed. The test data relate to a comprehensive assess 
ment of the hemostatic and coagulation function. The value 
should fall Within predetermined levels as a determinant of 
the presence of bleeding disorder. 
The invention includes obtaining genetic data related to 

the animal, and relating the genetic data related to that 
animal With the biological data. Also the pro?ling includes 
obtaining data related to the current health condition of the 
animal. 
More particularly the invention comprises combining 

genetic data of animals With health assessment data of 
animals thereby to permit an analysis predicting health, 
disease and disorder probabilities and longevity of selected 
animals. The combination is analyZed, and a report is 
provided to a remote user based on the analysis the health 
assessment data of the animal and the genetic data. 

In light of the above, there is provided by this invention 
a system for managing animal diagnosis, including the 
performance of speci?c tests. The phenotypic and genotypic 
data and information relating to animals, particularly pure 
bred animals can be used to enhance the prediction of 
disease and/or disorder. 
The invention also provides a bioinformatics system for 

inputting, controlling, analyZing and outputting of a broad 
range of criteria related to the health, genetic background 
and longevity of animals. This includes a system concerning 
phenotype data and genetic data relating to animals. Further, 
there is provided a system for screening of genetic data and 
genomic mapping, and integrating the phenotype health 
assessment data and genetic identi?er and assessment data in 
a CDPR. Moreover, there is provided a system for analyZing 
the health assessment or phenotypic data With the interre 
lated genetic or genotypic data. Thereafter, those data and 
analyses are communicated from the CDPR in a broad range 
and in a manner that has not previously been possible. 

The present invention offers a unique solution to above 
described problems by providing an apparatus, method and 
system, in relation to animals, for performing data analyses 
of biological specimens from speci?c subject animals or 
animal groups in relation to speci?c subject animal or 
animal groups of genetic data. The apparatus, method and 
system comprises a controller for obtaining, inputting, and 
analyZing biological, physiological, and pathological test 
data together With genomic mapping and genetic screening 
data into the CDPR. 
The biological, physiological, and pathological data of the 

subject animal or animal group and the genetic data of the 
subject animal or animal group are communicated to a 
remote user as raW data or as related, analyZed biological, 
physiological, and pathological data and genetic data. The 
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remote user can also appropriately access the CDPR to input 
data to, or obtain data from, the CDPR. 

The CDPR includes at least tWo databases, one of the 
databases contains genetic information in relation to animals 
and the other is a phenotypic database. 

The genetic database is either a speci?c ?le of a selected 
animal or a generalized animal database relating to group 
characteristics, and is cross-relatable With the phenotypic 
database of particular selected subject animals. 

Additionally other databases can be used and cross 
related to these databases. The genetic database includes 
data from selected animals, animal families, animal breeds 
and/or data related to selected animal diseases and/or dis 
orders. Other databases include those related to genetic 
markers or maps of animals, databases related to 
epidemiology, purebred animal oWnership, identi?cation 
registries, and studbook registries. 

The phenotype, health pro?le, or health assessment data 
base contains data Which is mostly phenotypic. The geno 
type database includes data Which is in the category of 
mostly genotype or genetic and Which may include a second 
category of some phenotype data Which predicts or mani 
fests the genotype and genetic data. The invention includes 
relating the phenotypic data to either one or both types of the 
genotypic data. 

Information in the databases are used to build computer 
driven statistical models to predict the occurrence of speci?c 
diseases and longevity for individual animals on a breed 
by-breed or family and group basis. Multivariate statistical 
techniques are used including multiple regression, logistic 
regression, and Cox proportional haZards. As neW diagnostic 
technology and genomic information become available, the 
database is continually expanded and the statistical models 
are updated to enhance predictive ability. This ability to 
predict the occurrence of disease or disorder is used to 
develop and evaluate screening programs in veterinary 
medicine in order to detect disease earlier, thereby improv 
ing the outcome and quality of life for animals and their 
oWners. The information is also used to design disease 
prevention programs based on dietary/environmental modi 
?cation and selective breeding. The database is also used to 
explore previously unsuspected relationships betWeen spe 
ci?c diseases such as cancer and diet, vaccination, or chemi 
cal exposures. 

According to a further aspect of the invention there is a 
dynamic method and system of managing the health care 
and Well-being of a non-livestock pet animal subject. Such 
an animal is preferably a canine subject or a feline subject. 
This method comprises: 

a) obtaining a data base relating to at least one of: 
i. the species of the animal subject, 
ii. a selected group of the species; 

b) obtaining data relating to the subject, the data including 
laboratory test data relating to the subject; 

c) relating the database of a) With the data of b) by a 
computer; and 

d) determining, based on c), a regimen for the manage 
ment of the subject. 

The healthcare and Well-being could include the nutrition 
management or the health management or the lifestyle 
management. 

The data base of the selected group of the species is at 
least one of breed, age, sex, siZe, Weight, performance use, 
or geographical location. 

The nutritional regimen is at least related to the nutrient 
or caloric composition, or the food allergies and food 
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intolerances. The therapeutic intervention or maintenance is 
at least one of drugs, nutraceuticals, or holistic treatments, 
exercise or liquid intake. The diagnostic laboratory test data 
is a comprehensive general health pro?le and selectively at 
least one selected diagnostic pro?le for a selected subject. 
Preferably the laboratory data for the subject is obtained 
over time from the same laboratory. This likely to enhance 
the uniformity of the data, and render the determinations 
more accurate, and predictive of health, nutritional 
requirements, temperament, and longevity. 
The computer is at least one of an expert system or 

interrelationship program or netWork for determining data 
base and data relationships. This can be a system such as a 
neural netWork, or other statistical sampling systems and 
netWorks. 
The database of at least one of the species or the group is 

periodically updated thereby to obtain cumulative data of the 
species or group. Preferably both these data bases are used, 
and preferably both are updated to obtain the cumulative 
data. The data of the subject is periodically updated thereby 
to obtain cumulative data. Preferably, both the databases are 
periodically updated. The updating picks up data drift in 
different populations of the subjects, groups and species over 
time, and thereby alloWs for the regulation of the database 
so as to be substantially or essentially current. 
By having this feature there is obtained a method and 

system Which provides for enhances healthcare and Well 
being management of the subject. Thus the data of the 
subject is compared to substantially or essentially current 
data. Similarly by retaining a history of the subject data and 
relating this to the updated databases, the accuracy With 
Which the healthcare and Well-being is managed is signi? 
cantly enhanced. 
The invention also includes the step of reporting the 

determination of the health care, Well-being, nutrition or 
other therapeutic requirements and suggestions or health on 
a communications netWork including the Internet. 
Preferably, there is a payment procedure for the report Which 
is achieved through the Internet. This communication net 
Work and structure is described here in further detail. 

There is provided means for inputting data into the 
genetic database and phenotypic database, and other 
databases, storing the data in these databases, analyZing the 
data in a relational sense from the different databases, and 
retrieving the data from these databases, namely the data 
bases Which are part of the CDPR. 

Afurther aspect of the invention is the accessibility of the 
health assessment database and/or genetic database or other 
databases of the CDPR by the remote user selected on the 
basis of passWord, security control, and ?nancial payment 
such that the data can be transmitted into and from the 
CDPR by a computer netWork. Use of selected passWords, 
encryption systems, and payment systems are employed to 
facilitate and restrict the How of data in and/or out of the 
databases. Alerts can be set up to advise of attempts at 
unauthoriZed access to the CDPR. The computer netWork 
may conveniently include the Internet. 
As required, the data in the CDPR can also be distributed 

to multiple authoriZed remote parties, namely third parties 
for research or other analysis. The invention also includes a 
method and system for achieving this. 

Further aspects of the present invention Will become 
apparent in the course of the folloWing description and by 
reference to the attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an overall vieW of a Web-based system to 
provide access to a database management system of an 
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animal genetic database and a health assessment database of 
the invention, in relation to the Internet. 

FIG. 2 is a graphical illustration of a computer netWork, 
namely the Internet. 

FIG. 3 is a block diagram of an exemplary computer 
system for practicing various aspects of the invention. 

FIG. 4 is a vieW of a broWser for the database manage 
ment system for accessing an animal genetic database and a 
health assessment database of the invention. 

FIG. 5 is a basic ?oW diagram illustrating an exemplary 
process by Which an operator of a CDPR receives and 
transmits data relating to health assessment and genetic 
information. 

FIG. 6 is a detailed ?oW diagram of the system steps 
employed in one embodiment of the present invention 
Wherein a remote user accesses and outputs data. 

FIG. 7 is a detailed ?oW diagram of the methods and steps 
employed by a remote user to add data to the database. 

FIG. 8 is a How chart illustrating an exemplary process by 
Which the laboratory dynamically contributes, transmits and 
receives data associated With health assessment and genetic 
data to the CDPR. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention Will noW be described in detail With 
reference to a feW preferred embodiments thereof, as illus 
trated in the accompanying draWings. In the folloWing 
description, numerous speci?c details are set forth in order 
to provide a thorough understanding of the present inven 
tion. It Will be apparent, hoWever, to one skilled in the art, 
that the present invention may be practiced Without some or 
all of these speci?c details. In other instances, Well knoWn 
process steps have not been described in detail in order to 
not unnecessarily obscure the present invention. 

Genetic Screening and Counseling of Purebred 
Animals 

The common practice to line-breed and inbreed purebred 
animals facilitates the transmission and recognition of con 
genital and heritable defects. Large-scale screening pro 
grams for the identi?cation of genetically affected and 
carrier animals are an effective Way to discover and even 
tually control the frequency of these defects Within the 
population at large. Screening programs of this type have 
been used successfully in humans for many years (eg 
Tay-Sachs disease, phenylketonuria) and more recently have 
been applied to animals (eg mannosidosis in cattle; hip 
dysplasia, eye, blood and heart diseases in dogs). Genetic 
screening may be essential to the survival of breeds in Which 
mild or moderately severe defects have been propagated 
unknowingly for many generations. 

It is important that the top-producing sires and foundation 
dams of a breed be screened for conditions prevalent in that 
breed or in the species generally, because they represent the 
major nucleus of genetic material for the current and future 
decades. Most purebred animals raised today have evolved 
over the years from a relatively small gene pool. Even 
though a particular genetic disorder may initially have been 
recogniZed in a speci?c line or family Within a breed, all 
important breeding stock of the breed need to be screened 
because their similar genotype evolved from the original 
restricted gene pool. If this approach is not taken, the 
frequency of genetic defects in the breed Will inevitably 
increase and have a negative impact on overall health and 
longevity. 

15 

25 

35 

45 

55 

65 

10 
Depending on the mode of inheritance, different 

approaches may need to be applied for the detection and 
control of genetic disorders. It is advantageous to be able to 
select against heteroZygotes (carriers) rather than have to 
eliminate affected individuals from a breeding program once 
the condition is manifested. Control and elimination of the 
disease by testing are feasible and reliable in cases.Where the 
asymptomatic or carrier state has an expressed phenotypic, 
biochemical marker (e.g., as measured in a blood, urine or 
saliva test, electrocardiogram, skin biopsy, eye examination, 
or hair analysis). Some current examples include testing for 
bleeding disorders like von Willebrand disease and hemo 
philia; autoimmune thyroid disease leading to hypothyroid 
ism; the various eye, heart, metabolic enZyme and storage 
disorders; and the bone and neuromuscular diseases. 
Coupled With this approach to eliminating undesirable traits 
is the necessity to evaluate breeding stock regularly for 
overall soundness, reproductive health and performance, 
and longevity. 

Features Related to Genetic and Other Data 
Associated With Animals 

A. Physical Characteristics of Disease 
In the early days When animal breeders began recogniZing 

recurring symptoms of disease states or physical 
characteristics, the undesirable features of these traits led 
them to select aWay from the problems by test mating and 
eliminating affected animals from the breeding pool. While 
this remains one Way to select against inherited and con 
genital diseases, more reliable approaches have been imple 
mented by screening for biochemical markers and most 
recently by using molecular genetic techniques. 
A comprehensive WorldWide database contains the fol 

loWing information for individual purebred animals: 
Host characteristics: age, sex, neuter status, pedigree, 

height, Weight, body mass index, coloration and markings, 
eye color, etc. 

Diet: type and amount of dog and human foods consumed, 
vitamin and mineral supplements, frequency of feeding. 
This is used to derive the percentage of calories derived from 
fat, carbohydrate, and protein. 

Medical history: occurrence of diseases, infections, etc., 
including date of onset, treatment, duration, and outcome, 
cause of death and method of diagnosis; type and amount of 
medications used for treatment or prevention of disease; 
type and frequency of vaccinations. 

Personality and temperament: based on previously used 
personality scales. 

Laboratory data: consists of routinely collected blood, 
serum chemistry tests, urinalysis, etc., as Well as laboratory 
tests performed to screen for or diagnose speci?c conditions 
such as immune-mediated thyroiditis, hypothyroidism, 
cancer, etc. 

Special diagnostic test results: include tests for hip 
dysplasia, congenital eye diseases, congenital heart diseases, 
blood disorders, and other suspected inherited disorders as 
tests become available. 

Genetic information: derived from the canine genome 
project as Well as tests for speci?c inherited conditions such 
as progressive retinal atrophy, hemophilia, and von Will 
ebrand disease. 
B. Phenotypic Markers of Disease 

While animal breeders (e.g., of purebred dogs) for the 
most part have endorsed the long standing genetic screening 
programs for hip dysplasia and blood and eye diseases, 
emphasis on other genetic disorders has arisen, noW that the 
major infectious, parasitic, nutritional and traumatic dis 
eases have been addressed and controlled to a large extent by 
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modern veterinary medical practice. Furthermore, most ani 
mal fanciers become involved in breeding and showing their 
animals as a hobby rather than a prosperous enterprise as 
might apply to livestock or the performance racing industry. 
The intense commitment to this hobby With its attendant 
social praise for the successful breeder and exhibitor, poses 
ethical dilemmas When priZe-Winning animals are identi?ed 
as carriers of a particular genetic disorder. 

For about three decades, veterinary and comparative 
geneticists have developed and relied upon physical and 
biochemical markers of speci?c genetic traits to identify 
carrier and affected animals. These methods aimed to pro 
duce reliable, practical, and affordable tests that Would be 
predictive of the gene product, and therefore the genotype of 
a particular genetic disorder. To be considered accurate and 
predictive, retrospective analyses of data developed from 
these testing programs Were compared to the pedigrees of 
animals being screened as a means of validating the tests. 
Such genetic screening tests Would be considered reliable if 
they correctly identi?ed animals as having the normal and 
abnormal genotypes at least 80% of the time. 
An important indicator of overall health of an individual 

animal or breed is longevity. Relationships betWeen a spe 
ci?c health-related condition and an animal’s genetic, envi 
ronmental in?uences and lifespan have been characteriZed, 
in part, for several important diseases of dogs including bone 
cancer (osteosarcoma) and gastric dilatation-volvulus 
(GDV). 

Osteosarcoma: The risk of osteosarcoma increases With 
increasing age, increasing Weight and increasing height. 
Compared With the German shepherd breed, the highest risk 
of osteosarcoma occurs among large and giant breeds, While 
small breeds have reduced risk. Furthermore, the risk of 
osteosarcoma is increased tWo-fold in neutered dogs. 
GDV: Factors that increase the risk of GDV in purebred 

dogs are male gender, being underWeight, eating only one 
meal per day, eating rapidly, and a fearful temperament. 
Factors that decrease the risk of GDV include a happy 
temperament and inclusion of table foods in the diet. The 
lifetime risk of developing GDV in large and giant breed 
dogs is 20% and 23%, respectively, Whereas the lifetime risk 
of dying of GDV for these breeds is 6%. 

Similarly, the comparative longevity of different dog 
breeds has been described using the age of death and other 
descriptive characteristics of more than 38,000 dogs that 
Were included in a large veterinary database. Predictable 
relationships Were found betWeen the breed and siZe of dogs 
and the average age of death. It Was noted that dogs are 
unique among animal species in having a more than 50-fold 
difference in adult body siZe and a corresponding large 
difference in longevity betWeen the smallest and biggest dog 
breeds. Since these dog breeds have more than 99% of their 
genome in common, it suggests that the genetic code for 
both siZe and longevity is contained Within a very small part 
of the dog’s genome. As mapping of the canine genome 
progresses, it should be possible to identify not only genes 
that code for speci?c diseases such as cancer and GDV, but 
also for the genes that determine body siZe and longevity. 
C. Genotypic Markers of Disease 

Recent advances in molecular genetics have focused on 
mapping the human genome, and this has stimulated interest 
in developing parallel genetic maps for animals. For 
example, it is estimated that a minimum of ten years and 
several million dollars Will be needed to map the canine 
genome. Once developed, a genetic map provides informa 
tion about the relative order and placement of genes or 
speci?c DNA markers on speci?c chromosomes. This 
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12 
alloWs one to locate speci?c regions on chromosomes Where 
genes of interest are likely to be found. Once a molecular 
marker is identi?ed close to a speci?c gene of interest, 
screening tests for this particular marker can be used to 
identify individuals carrying or expressing the trait. 

Other information in relation to genetic screening and 
health assessment is contained in the literature references 
listed at the end of the speci?cation. The contents of these 
materials are incorporated by reference herein. 
Some of the characteristics of animals With Which this 

invention is concerned are the folloWing: 

Genotype & 
Some 

Phenotype 
(Gene Product) 

Mostly 
Phenotype 

Mostly 
Animal Characteristics Genotype 

Species X 
Purebred X 
Crossbred 
Mixed breed 
Size 
Weight 
Age 
Sex 
Lifespan 
Body type X 
Color X 
Family history 
DNA testing 
Genomic mapping 
Blood type 
Thyroid function X 
von Willebrand factor 

Hemophilia 
Other bleeding disorders 
Glucose 
Cholesterol 
Alkaline phosphatase 
Alanine aminotransferase 
Bile acids 
Cortisol 
Cataracts 
Progressive retinal atrophy 
Microophthalmia 
Dry eye (KCS) 
Hip dysplasia 
Arthritis 
Temperament 
Ruptured cruciate ligament 
Hemolytic anemia 
Urinalysis 
Kidney stones 
Bloat (gastric dilatation) 
Pyoderma 
Seborrhea 
Sebaceous adenitis 
Umbilical hernia 
Inguinal hernia 
Epilepsy 
HeartWorm disease 
Cardiomyopathy 
Patent ductus arteriosus 
Immunoglobulin levels 

In the category of genotype and some phenotype, the 
phenotype component (measurable gene product) is typi 
cally less than 20%. 

Diagnostic Testing 
The development of one or more assays or techniques for 

performing the invented testing protocols, standards and 
procedures of the present invention is straightforWard, and 
Within the knoWledge of a person skilled in the art. The 
contents of US. Pat. No. 5,830,7009 (Benson) entitled 
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“Detection Method for Homologous Portions of a Class of 
Substances” is indicative of some of the tests and formats 
that are possible. The contents of that patent are incorporated 
by reference herein. 

One or more of a panel of tests relate to at least one of 

endocrine function, immunologic function, gastrointestinal 
function and nutritional analysis, inborn errors of 
metabolism, paternity, DNA ?ngerprinting, hemostasis and 
coagulation function, vaccinal antibody status, adverse and 
potential adverse vaccine reaction, infectious diseases, 
pathology, blood typing and bone marroW analysis, cell 
cytotoXicity, cytokines and allergy testing, and markers of 
neoplastic or paraneoplastic change. These data are relevant 
to the likely morbidity, likely longevity, and/or the potential 
risk for disease or disorder for the animal. 

The folloWing are some eXamples of diseases, disorders, 
and physiologic states that use one or more of the diagnostic 
test panels set out beloW: 

EXAMPLES 

Example 1 

Temperament and Longevity 

Characteristics related to the temperament of the animal 
Which impacts on its longevity are determined. Biological 
laboratory test data from a bodily ?uid or tissue of an animal 
are analyZed. Such test data relate to the level of neurotrans 
mitter activity of the animal. The data relate to at least one 
of the value of serotonin, the gamma-aminobutyric acid 
(GABA), the glutamate, the dopamine, the glycine, the 
aspartate, the acetylcholine, the norepinephrine, the 
histamine, the substance P, the vasopressin, the vasoactive 
intestinal peptide, the neurotensin, or the other neuropep 
tides of the animal. The value should fall Within predeter 
mined levels as a predictive determinant of the animal’s 
temperament (passivity, assertiveness, or aggressivity). 

Methods for measuring neurotransmitters are Well knoWn 
in the art. Neurotransmitters such as serotonin, epinephrine, 
norepinephrine, glutamate, and GABA can be measured by 
standard immunochemical techniques involving commer 
cially available antibodies, either polyclonal or monoclonal. 
Such antibodies are commercially available from sources 
such as Sigma Chemical Company (St. Louis, Mo.). These 
immunochemical techniques can involve either radioimmu 
noassay or other Well-established assay techniques, such as 
ELISA (enZyme-linked immunosorbent assay). These neu 
rotransmitters can also be measured by standard non 
immunochemical techniques such as gas chromatography. 
Neuropeptide neurotransmitters are preferably measured by 
immunochemical techniques. 

Test panels Nos. 1, 2, 3, 8 and 10 set out beloW can be 
used to obtain data for this EXample 1. 

EXample 2 

Immune Stimulation and Cellular In?ammatory 
Response 

Characteristics related to at least one of the immune 
stimulation reaction, evidence of neoplastic or paraneoplas 
tic change, or the cellular in?ammatory response of the 
animal are determined. Biological laboratory test data from 
a bodily ?uid or tissue of an animal are analyZed. The test 
data relates to at least one of cell cytotoXicity markers, 
cytokine and chemokine levels, immunoglobulin levels, 
type and amount of lymphocyte subsets and lymphocyte 
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markers, and markers of neoplastic or paraneoplastic change 
of the animal. The value should fall Within predetermined 
levels as a determinant of the immune stimulation reaction, 
neoplastic or paraneoplastic change, or the cellular in?am 
matory response. 
Methods for measuring lymphokines and other cytokines 

are Well knoWn in the art. These compounds are typically 
measured by immunochemical techniques using commer 
cially available monoclonal antibodies or other methods. 

Test panels Nos. 1, 3, 4, 8, 9 and 10 set out beloW can be 
used to obtain data for this EXample 2. 

EXample 3 

Inherited Organ Dysfunction or Dysplasia 

Characteristics related to inherited organ dysfunction or 
dysplasia of the animal, at least one of Which is neuronal, 
neuromuscular or renal are determined. Biological labora 
tory test data from a bodily ?uid or tissue of an animal are 
analyZed. The test data relate to an amino acid, 
carbohydrate, lipid or other metabolic component, body 
?uid or tissue marker of the animal. The data includes 
obtaining data related to at least one of the value of the 
methyl malonic acid, the fucose-containing cell metabolites, 
blood or urine urate or uric acid metabolites, normoglycemic 
glycosuria, mannosidase containing cell metabolites, amino 
acid uria, amyloid deposition in tissues, neuronal ceroid 
lipofuscin deposition, and deposition of gangliosides and 
other lysomal storage substrates of the animal. The value 
should fall Within predetermined levels as a determinant of 
the inherited organ dysfunction or dysplasia. 

Test panels Nos. 1, 3, 5, 9 and 10 set out beloW can be 
used to obtain data for this EXample 3. 

EXample 4 

Autoimmune Thyroiditis 

Characteristics related to autoimmune thyroiditis of the 
animal are determined. Biological laboratory test data from 
a bodily ?uid or tissue of an animal are analyZed. The test 
data relate to a genetic marker for automimmune thyroiditis 
of the animal. The data relates to at least one of the results 
of a comprehensive thyroid antibody test pro?le, DNA 
?ngerprint (the gene map), and markers for immunoglobulin 
receptors on B-cells, T-cell receptors, and protein products 
of the major histocompatibility compleX (MHC) genes 
(Class I and II allellic HLA, DLA or equivalent antigenic 
speci?cities of the animal. Test assays to screen for MHC 
genes include restriction fragment length polymorphism 
(RFLP), polymerase chain reaction (PCR) RFLP, PCR 
sequence-speci?c oligonucleotides (SSO) and PCR 
sequence-speci?c primers (SSP). The value(s) should fall 
Within predetermined levels as a determinant of autoimmune 
thyroiditis. 

Test panels Nos. 1, 2, 3 and 10 set out beloW can be used 
to obtain data for this EXample 4. 

EXample 5 

Mammary Cancer 

Characteristics related to presence of or susceptibilty to 
mammary cancer of the animal are determined. Biological 
laboratory test data from a bodily ?uid or tissue of an animal 
are analyZed. The test data relate to estrogen (estradiol-17[3), 
estrogen receptors, interleukin (IL) 6, progesterone, and 
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progesterone receptors. The value should fall Within prede 
termined levels as a determinant of the presence of or 
susceptibilty to mammary cancer. 

Test panels Nos. 1, 2, 3 and 10 set out beloW can be used 
to obtain data for this Example 5. 

Example 6 

Immune Surveillance 

Characteristics related to the tissue environment of the 
eye and brain (ocular and blood-brain barrier) Which are 
sites protected from the normal immunologic surveillance 
mechanisms are determined. Biological laboratory test data 
from a bodily ?uid or tissue of an animal are analyZed. The 
test data relate to the soluble and cellular immune in?am 
matory response mediators (cytokine and chemokine levels, 
immunoglobulin levels, and lymphycyte susbset markers). 
The value should fall Within predetermined levels as a 
determinant of integrity of protected immune surveillance 
mechanisms. 

Test panels Nos. 1, 3, 5, 6, 8, 9 and 10 set out beloW can 
be used to obtain data for this Example 6. 

Example 7 

Inherited Bleeding Disorders 

Characteristics related to the tendency to bleed exces 
sively are determined. Biological laboratory test data from a 
bodily ?uid or tissue of an animal are analyZed. The test data 
relate to a comprehensive assessment of the hemostatic and 
coagulation function. The value should fall Within predeter 
mined levels as a determinant of the presence of bleeding 
disorder. 

Test panels Nos. 1, 7, and 9 set out beloW can be used to 
obtain data for this Example 7. 

TEST PANELS 

The folloWing are some speci?c diagnostic test panels and 
specialiZed diagnostic tests and test groups used to monitor 
health, morbidity, mortality and longevity of animals and 
animal families, and to predict the potential risks of disease 
or disorder: 

Test 1: Comprehensive Diagnostic Test Panel 

Patient phenotypic descriptors and genotypic descriptors/ 
background; complete blood count (CBC) and platelet 
count, platelet siZe, platelet morphology; serum chemistry 
pro?le [e.g., AST (SGOT), ALT (SGOT), bilirubin (total, 
direct and indirect), alkaline phosphatase, GGT (GGTP), 
total protein, albumin, globulin, A/G ratio, cholesterol, 
BUN, creatinine, BUN/creatinine ratio, phosphorus, 
calcium, corrected calcium, calcium/phosphorus ratio, 
glucose, amylase, lipase, sodium, potassium, Na/K ratio, 
chloride, CPK, triglyceride, osmolality]; complete thyroid 
pro?le (total T4, total T3, free T4 (ED or other), free T3, T3 
autoantibody, T4 autoantibody, TSH, thyroglobulin 
autoantibody); and urinalysis, urine culture, and sensitivity, 
if indicated. 

Test 2: Diagnostic Test Panels for Endocrine 
Function 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus any or all of selected tests from the 
folloWing list: 
1) Thyroid Function: total T4, total T3, free T4 (ED or 

other), free T3, T3 autoantibody, T4 autoantibody. 
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Molecular screening for autoimmune thyroiditis including 
immunoglobulin receptors on B-cells, T-cell receptors, 
and major histocompatibilty complex (MHC) genes Class 
I and II allellic HLA, DLA, or equivalent animal antigenic 
speci?cities (RFLP, PCR/SSO, PCR/SSP). 

2) Adrenal Function: cortisol (basal and after stimulation 
With ACTH, or serially after suppression With high or 
loW-dose dexamethaZone); endogenous cortisol; and 
endogenous ACTH. 

3) Reproductive Function: testosterone; estradiol-17[3; 
relaxin (pregnancy diagnosis); progesterone; luteiniZing 
hormone; estrone sulfate; follicle stimulating hormone; 
vaginal cytology and/or culture; testicular cytology or 
biopsy; prostatic cytology, biopsy or Wash; screens for 
ovarian or testicular remnants. 

4) Pancreatic Function: amylase; lipase; glucose; glucagon, 
trypsin-like immunoreactivity (TLI); insulin, fruc 
tosamine; glycosylated hemoglobin. 

5) Parathyroid Hormone Function: parathormone; ioniZed 
calcium. 

6) Other Endocrine Function: aldosterone; 21 adrenal 
hydroxylase; vanylla mandelic acid (VMA, for epineph 
rine and norepinephrine metabolities). 

Test 3: Diagnostic Test Panels for Immunologic 
Function 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus any or all of selected tests from the 
folloWing list: 

Antinuclear antibody (ANA)—if positive, run double 
stranded, single stranded, speckled, anti-RNA levels; 
Coombs’ testing (direct and indirect; elution or microbeads 
gel-test); rheumatoid factor; serum electrophoresis—if 
abnormal, run immunoelectrophoresis, isoelectric focusing, 
immunoblotting (Western, Northern, Southern blots); immu 
noglobulin levels (IgG, IgA, IgM, IgD and IgE); comple 
ment levels (C1, C1a, C1 esterase inhibitor, C3, C4, 
C5—C9); LE-prep testing; lupus anticoagulant (dilute Rus 
sell’s viper venom test or dilutional inhibitor test); urine 
protein SDS-gel electrophoresis; ?bronectin and anti 
?bronectin antibody; ?oW cytometry With ?uorescence acti 
vated cell sorter (FACS, for leukocyte subsets and markers 
such as CD4+ and CD8+; leukocyte chemotaxis (leukocyte 
migration inhibition test, leukotrienes); cytokines including 
lymphokines and monokines (macrophage-derived) such as 
the interleukins (IL) [e.g. IL-6 regulated by estradiol-17[3, 
IL-8 acts as neutrophil chemotactic factor], interferons, 
tumor necrosis factor(s), leukotrienes, colony stimulating 
facors, transforming groWth factor-beta and chemokines 
(in?ammatory cytokines); anti-platelet antibody tests 
(serum, bone marroW); anti-megakaryocyte antibody tests 
(IFA, elution); and anti-leukocyte antibody tests (direct and 
indirect anti-neutrophil cytoplasmic antibody, antilympho 
cyte antibody, etc.). 

Test 4: Diagnostic Test Panels for Gastrointestinal 
Function and Nutritional Analysis 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus nutritional and food supplement past and 
current use, plus any or all of selected tests from the 
folloWing list: 
Serum nutrients and vitamin analysis; CBC as in Test 1; 

serum chemistry as in Test 1 plus magnesium and iron; 
urinalysis, urine culture and sensitivity, if indicated; urine 
fractional excretion; serum and urine amino acid analyses; 
serum cobalamin (vitamin B12) and folate analysis; TLI 
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[same as Test 2, 4)]; fecal ?otation; Giardia screen, 
Clostridium perfringens enterotoXin test; cryptosporidiosis 
test (FA); toXoplasmosis test; bile acids test (resting and 
post-prandial); fecal alpha-1 protease inhibitor activity. If 
any abnormalities are present, further investigation includes 
ion-coupled plasma emission spectroscopy (ICP) for min 
eral analysis, and electrophoresis. 

Test 5: Diagnostic Test Panels for Inborn Errors of 
Metabolism 

Characteristics related to presence of or susceptibilty to 
mammary cancer of the animal are determined. Biological 
laboratory test data from a bodily ?uid or tissue of an animal 
are analyZed. The test data relate to estrogen (estradiol-17[3), 
estrogen receptors, interleukin (IL) 6, progesterone, and 
progesterone receptors. The value should fall Within prede 
termined levels as a determinant of presence or susceptibilty 
to mammary cancer. 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus any or all selected tests from the folloWing 
list: 

Genetic screening tests including blood and urine analy 
ses for mucopolysaccharides, cerebrosides, glycogen 
storage diseases, phenylketones, phosphofructokinase, 
mannosidases, combined and speci?c immunoglobulin 
de?ciencies/dysfunctions; skin and tissue biopsies; karyo 
typing for genotype determination; and DNA marker analy 
ses. 

Test 6: Diagnostic Test Panels for Paternity Testing 
and DNA Fingerprinting 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus any or all selected tests from the folloWing 
list: 

Major histocompatibilty complex (MHC) Class I and II 
alleles [analyses of HLA, DLA, or equivalent animal anti 
genic speci?cities]; genotyping; gene mapping and ?nger 
printing. 

Test 7: Diagnostic Test Panels for Hemostatic and 
Coagulation Function 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus any or all selected tests from the folloWing 
list: 

Platelet count, platelet siZe (blood slide, mean platelet 
volume), platelet morphology (light, scanning, and electron 
microscopy); prothrombin time; partial thromboplastin time; 
?brinogen; ?brin-?brinogen degradation products (D-dimer 
test); platelet function tests (aggregation, release, clot 
retraction, Whole blood aggregation, ristocetin cofactor); 
von Willebrand factor antigen and multimer analysis; spe 
ci?c coagulation factor analyses (factors II, V, VII, VIII:C, 
IX, X, XI, XII, XIII); ?brinolytic tests (plasminogen, 
plasmin, antiplasmin, tissue plasminogen activator, dilute 
Whole blood lysis test, euglobulin lysis test); anti-thrombin 
III test; circulating anticoagulant tests; platelet factors 3 and 
4 (heparin cofactor); protein C; protein S; kinin-kinogen 
tests; prekallikrein test; alphal-antitrypsin assay; alpha2 
macroglobulin assay; C1 esterase inactivator assay; anti 
platelet antibody, and anti-megakaryocyte antibody tests 
(see Test 3). 

Test 8: Diagnostic Test Panels for Vaccinal 
Antibody Status, and Adverse Vaccine or Potential 

Adverse Vaccine Reaction 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus any or all selected tests from the folloWing 
list: 
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1) Serology for Vaccinal Antibody: canine distemper, canine 

parvovirus, canine coronavirus, canine parain?uenZa 
virus, infectious canine hepatitis virus, canine bordetella, 
canine Lyme (borrelia), canine leptospirosis, rabies virus, 
feline panleukopenia virus, feline leukemia virus, feline 
infectious peritonitis virus, feline immunode?ciency 
virus, feline calicivirus, feline herpesvirus, and equine 
herpes viruses (I—IV), etc. 

2) Adverse Vaccine Reaction: Same as Test 3, but especially 
CBC; ANA; Coombs’ test; platelet count, siZe, and mor 
phology; anti-neutrophil cytoplasmic antibody, marker 
for vasculitis; complement tests; leukocyte chemotaXis 
tests; urine proteinicreatinine ratio; anti-platelet antibody; 
immunoglobulin levels, especially IgG, IgA, IgM; flow 
cytometry (FACS) leukocyte subsets; cell cytotoXicity 
analysis; cytokines, especially chemokines; and complete 
thyroid autoantibody panel. 

3) Potential (High Risk) Vaccine Reaction: especially for 
breeds such as the Akita, Weimaraner, Standard poodle, 
Eskimo Dog, harlequin Great Dane; CBC; ANA; platelet 
count, siZe and morphology; complete thyroid autoanti 
body panel; cell cytotoXicity analysis; cytokines; and 
immunoglobulin levels, especially IgG, IgA, IgM; 

Test 9: Diagnostic Test Panels for Infectious 
Diseases 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus any or all selected tests from the folloWing 
list: 
1) North America: Ehrlichia species canis, E. risticii, E. 

equi, E. platys, etc.); Rickettsia rickettsei (RMSF); Bor 
relia species (Lyme disease); Bartonella species (B. 
henselae, B. vinsonii, B. clarridgeiae, B. kochlerae); 
systemic fungal diseases (Coccidioides spp, Cryptococ 
cus spp, Histoplasma spp, Blastomyces spp, Aspergillus 
spp, ringWorm); mange mites (DemodeX, Sarcoptes, 
Chyletiella, etc.); enteric diseases (Clostria'ium perfrin 
gens enterotoXin);protoZoan diseases (ToXoplasma spp.; 
Coccidia spp; Giardia spp); retrovirses (feline leukemia 
virus, feline immunode?ciency virus, equine infectious 
anemia virus, bovine leukemia virus, caprine arthritis 
virus; Corona viruses (canine coronavirus, feline enteric 
coronavirus, feline infectious peritonitis virus; Babesia 
spp (B. canis, B. gibsoni); Diro?laria spp (heartWorm); 
other parasitic diseases (?eas, ticks, roundWorms, 
tapeWorms, hookWorms, Strongyles and other intestinal 
parasites); and Chiamydia antigen (PCR testing). 

2) International: Same as above plus Leishmania spp; Try 
panosoma spp.; Anaplasma spp; Yersina pestis. 

Test 10: Other Diagnostic Tests 

Patient phenotypic descriptors and genotypic descriptors/ 
background, plus any or all selected tests from the folloWing 
list: 

Pathology (anatomic, histological, cytologic, 
immunohistochemical, electromicroscopy, FACS); blood 
typing; bone marroW analysis and speci?c immunohis 
tochemical staining; RFLP and PCR testing (applicable to 
many of the above categories); IFA and FA testing; ELISA 
testing, cell cytotoXicity testing, cytokine testing (see Test 3, 
other cytotoxic cell and mitochondrial tests); markers of 
neoplastic and paraneoplastic change (cancer); neurotrans 
mitters including serotonin, the gamma-aminobutyric acid 
(GABA), the glutamate, the dopamine, the glycine, the 
aspartate, the acetylcholine, the norepinephrine, the 
histamine, the substance P, the vasopressin, the vasoactive 
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intestinal peptide, the neurotensin, or the other neuropep 
tides; and amino acid pro?ling. 

Comprehensive and Cumulative Database for 
Animal Health 

There is a dynamic method and system of managing the 
health care, Well-being and nutritional requirements of dogs 
or cats. An example is set out for a dog. It can be equally 
applicable to a cat. 

A data base relating to the dog species generally, and a 
data base relating to a selected group, for instance, the breed, 
of the dog is used. Data is obtained relating to the particular 
dog subject, and this data includes laboratory test data, and 
ideally diagnostic laboratory data relating to that dog. The 
database of the dog and the breed, for example, is related to 
the data of the subject data of the dog by a computer. There 
is then determined, based on this relationship, a regimen for 
the management and are of the dog subject. 

The health care and Well-being could include the nutri 
tional management or the health management or the lifestyle 
management. The data base of the selected group of the 
species is at least one of breed, age, sex, siZe, Weight, 
performance use, or geographical location. 

The nutritional regimen is at least related to the nutrient 
or caloric composition needed for the dog subject, or the 
food allergies and food intolerances of the dog subject. The 
therapeutic intervention or maintenance needs of the dog are 
at least one of drugs, nutraceuticals, liquid intake, holistic 
treatments or exercise. 

The diagnostic laboratory test data is a comprehensive 
general health pro?le and selectively at least one selected 
diagnostic pro?le for a selected subject. The laboratory data 
for the subject is ideally obtained over time from the same 
laboratory. This is likely to enhance the uniformity of the 
data, and render the determinations more accurate, and 
predictive of health, nutritional requirements, temperament, 
and longevity. 

The database of at least one of the species or the group is 
periodically updated thereby to obtain cumulative data of the 
dog species or group Within the dog species. Both of these 
data bases generally should be used, and both should be 
updated to obtain the cumulative data. In some cases, only 
one of the data bases is used and/or one of them is periodi 
cally updated. 

The data of the dog subject is also periodically updated. 
Overall there is obtained cumulative data of the dog subject, 
species or group. The updating picks up data drift or data 
trends Within different populations of the particular dog 
subject, the groups (for instance, breed) and the species (for 
instance, the dog generally as a species) over time. This 
alloWs for the revieW and oversight of the database so as to 
be substantially or essentially current. 

Enhanced health care and Well-being management of the 
dog subject is obtained. Thus the data of the dog subject is 
compared to substantially or essentially current data. 
Similarly, by retaining a historical record of the dog subject 
data and relating this to the updated databases, the accuracy 
With Which the management of the health care and Well 
being, and the development and design of nutritional 
requirements or therapeutic and maintenance interventions 
is signi?cantly enhanced. In this manner, for instance the 
food, supplements, nutraceuticals and the like, can be modi 
?ed by additions and/or subtractions of components based 
on the determined relationship, since these cumulative and 
dynamic data bases and data analytes change over time, 
Whereby the determined relationship is signi?cantly 
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enhanced. Management of the dog subject in one or all of 
these respects is dealt With a high level of precision and 
predictability. 

The computer is at least one of an expert system or 
interrelationship program or netWork for determining data 
base and data relationships. This can be a system such as a 
neural netWork, or other statistical sampling systems and 
netWorks, and is discussed in more detail. 

The determination of the health care, Well-being, nutri 
tional or other therapeutic requirements and suggestions for 
promoting and maintaining health of the dog is reported on 
a communications netWork including the Internet. There is a 
payment procedure for the report Which is achieved through 
the Internet. This is discussed in more detail. 

A more detailed explanation of the features is noW 
described. 

An initial database, from a recent temporal period is made 
on a group of healthy dogs. It uses physical characteristics, 
health history, and comprehensive laboratory data of these 
dogs for a speci?c geographic area such as the USA. and 
Canada, but also other geographic areas could be used. 
Additional databases could be developed for other countries. 
Generally, the same laboratory is used to generate the 
database. The temporal retrospective database Will be aug 
mented in an on-going fashion With prospective data that 
continues to accumulate over the future testing years. 
Results from the temporal retrospective database are ana 
lyZed and periodically reanalyZed every 6—12 months 
depending on the siZe of the database to search for any 
trends or drift in the values of speci?c analytes over time. 

This is an important database to accumulate because the 
presence of drift over time means that subsequent studies of 
the same or other animals, Whether they be healthy or have 
diseases, disorders or changes in lifestyle, diet or other 
parameters including reproduction, or performance use need 
to take such drift in the database into account in order to 
accurately interpret the values obtained. Animals of speci?c 
breed or type characteristics, siZe, age, Weight, performance 
level, lifestyle, geographic location Will then have their 
laboratory pro?les and physical characteristics and health 
history entered into a database that Will start from entry into 
the system and continue on a regular basis over time, 
preferably at least annually. Also entered into this database 
Will be puppies that Will be tested for the ?rst time at about 
six months of age, before puberty, and then after puberty, 
preferably in anestrus for females, and then annually there 
after in a comprehensive manner to establish a cumulative 
laboratory database for the individual animal. 

These data are also put into a group-speci?c database for 
the breed characteristics or the activity characteristics or any 
other parameter that is useful to group together for analytical 
purposes. This method of gathering comprehensive and 
cumulative data Will permit not only analysis of individual 
animals, Whether they be healthy or expressing some stage 
of disease or disorder, but also alloWs analysis of their 
membership in a group. When the group is analyZed it 
provides a database for predictive laboratory value expec 
tation for similar members of the group. By developing these 
databases in a cumulative manner the trends for particular 
analytes or groups of analytes predictive of organ function, 
for example, can then be compared Within individual 
animals, healthy or diseased, With that of the retrospective 
and prospective healthy animal database to look for differ 
ences in trends. Those differences in trends, as Well as 
differences in individuals or groups of animals, can then be 
used as a predictor of health, disease and longevity. 
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Once trends or changes are identi?ed Within individual 
animals or Within the related groups of animals or Within 
speci?c analytes or groups of analytes from a database, this 
permits intervention in a management and treatment per 
spective. The intervention can be nutritional, can include the 
use of dietary supplements, use of speci?c nutraceuticals, 
and can include, of course, other conventional and alterna 
tive treatments and management of health care. The database 
so gathered, While primarily phenotypic in its laboratory 
analytical sense and its patient descriptive sense, is also 
predictive for the most part of the genotype of the individual 
animals or groups of animals in the population, because the 
canine genome has changed very little over the last hundred 
years, and so the majority of the canine genome is identical 
betWeen dog breeds and individual dogs. Differences in 
phenotype (physical appearance and siZe and Weight, for 
example) Within dog breeds constitutes a very small genetic 
variation, less than 1%, Within the overall genome. Predict 
ing genotype and phenotype With these comprehensive and 
cumulative laboratory test panels permits a novel approach 
to intervening in the management and treatment of canine 
disease and disorders and also in the maintenance of canine 
health and longevity. 

The comprehensive cumulative database developed With 
this invention alloWs one to look at very early subtle changes 
that are consistent Within individuals or groups of related 
individual dogs, or animals Within a related group so that 
one can predict disease sooner, make interventions that are 
less expensive, less invasive, and more effective, and 
thereby reverse the process before it becomes more serious 
clinically. 

One of the most effective and least invasive or harmful 
Ways to intervene in promoting animal health and longevity 
Would be to utiliZe dietary management. Speci?cally, Whole 
some foods are the key to a balanced functioning immune 
system and the resistance to disease. Given the tight data 
base that is developed by this approach, extraneous noise in 
the results of comprehensive laboratory analyses is mini 
miZed. One can take the ?ndings then for individual animals 
or groups of animals having cumulative laboratory evidence 
of trends or drift from the normal ranges and design speci?c 
dietary interventions that rebalance the system and promote 
immunological function and resistance to disease. This 
method of identifying What changes could be made in 
dietary components or supplements does not depend on 
single point in time individual pet or other animal data, but 
in fact the key is developing a cumulative comprehensive 
database over time for normal animals in a like-group 
location or activity level, as Well as speci?c animals Within 
the group in order to determine What trends are evidenced 
over time and thereby use the trend to give a more solid 
determination of What these changes should be made in 
nutritional requirements or nutritional supplements or other 
interventions. 
An example of the comprehensive diagnostic testing used 

in this invention is shoWn by the test panels in the applica 
tion labeled as “Test 1: Comprehensive Diagnostic Test 
Panel”, and then there are selected examples for diagnostic 
panels that look at speci?c organ functions, such as endo 
crine function, immunological function, gastrointestinal 
function and nutritional analysis, and inborn errors of 
metabolism. A speci?c example could be the diagnostic test 
panel for thyroid function Which depends upon the compre 
hensive diagnostic test panel and then more speci?c tests 
focused on the thyroid, including molecular-based testing 
and genomic mapping. 

In a practical application on a large scale, the compre 
hensive individual and group databases that relate to thyroid 
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function and animal behavior are important. As the key to 
having an individual animal become a successful companion 
animal or member of a household, the social interaction of 
the animal With the caregivers is crucial. If the animal has an 
undesirable behavior or social bad habits, very likely the 
animal Will be isolated, stressed, and may be treated 
unkindly and even ostraciZed by some family members, so 
that the animal may eventually be given up or even sent to 
a pound or shelter and be euthaniZed. If kept by the family, 
the animal Will likely undergo signi?cant stress Which Would 
contribute to immune suppression and lack of Well-being 
and thus further promote the abnormal behavior. By using 
this database and identifying animals that have very early 
subtle changes in laboratory analytes shoWn by their indi 
vidual or cumulative data drift from the expected normal 
parameters, one can intervene before the abnormal behavior 
becomes unbearable for the family caregivers. 
As a relationship has been recogniZed betWeen thyroid 

function and behavior, early detection of thyroid imbalance 
alloWs one to intervene, speci?cally With nutritional support, 
and managing individual foodstuffs and supplements that 
Would optimiZe thyroid function before the disease 
progresses to the stage Where thyroid hormone supplement 
becomes an essential component of the management and 
treatment. For instance, food supplements containing kelp, 
iodine and the minerals from green leafy vegetables could be 
helpful in enhancing thyroid glandular function. Soybean 
derived foods and certain vegetables, by contrast, tend to 
inhibit thyroid function, as can the protein quality and 
content in the diet. Because the thyroid is a major master 
gland that controls the metabolism of so many body 
functions, being able to balance it With optimum nutrition 
Would be extremely important because thyroid disease is the 
most common endocrine dysfunction among companion 
animals today. 
As it is Well knoWn that speci?c breeds that are used for 

performance events can have quite different basal thyroid 
metabolism, for example sighthounds and other coursing 
breeds vs. toy breeds or Working breeds, it is important in the 
cumulative database to determine these characteristics by 
comprehensive pro?ling of this group as a Whole, so that the 
data for individual animals could be compared to the group. 
Values for this speci?c functional group by breed Would then 
be compared to the entire database for the canine as a species 
and speci?c trends over time Would be developed relating to 
age and to environmental in?uences. Once the speci?c 
determinants of the individuals and the group that they 
belong to have been made, the trends that have been 
identi?ed Would be used to modify and intervene to promote 
health and longevity, speci?cally again With modi?cations to 
dietary components or supplements as Well as other changes 
in lifestyle, including exercise, group housing, individual 
housing and parameters that Would promote Wellness and 
longevity. 
The term “group” here has many different characteristics. 

It could include, for example, a speci?c breed of canine, a 
speci?c purpose for Which these canines are used, such as 
those Who are purely companion pets in a home situation, 
performance animals for shoW conformation, for obedience, 
Working trials, coursing trials, and for sheep herding and 
other herding purposes. It could also involve groups of 
animals depending on Where they live—in a temperate 
climate, a Warm or tropical climate, an arid desert climate, 
or a cold northern climate. It Will include, of course, animals 
that live in urban and rural areas, animals that live near 
Water, animals of various ages, intact or neutered sex, and 
for reproduction. In other Words, the term “group” is used in 


















